The ST-segment response during maximal treadmill exercise was quantitated by digital computer after excessive noise in the electrocardiographic data was reduced by computer averaging. Both the slope and the depression were quantitated.
Computer averaging Maximal exercise stress testing strenuous exercise may represent a significant diagnostic handicap. Several investigators have reported that the information gained from stress testing is greater if one also studies the ST-segment response during exercise or within a few seconds after termination of exercise.l , [6] [7] [8] Recently, computer averaging techniques have been utilized to reduce the random noise in electrocardiographic data recorded during maximal exercise.2 9 A considerable increase in the signal-to-noise ratio can be accomplished without distorting the electrocardiographic complex, and the desired measurements on the final averaged data can be readily computed with the digital computer.
Most investigators studying the ST-segment response to maximal exercise have considered 1 .0 mm or more of horizontal or declining (segmental) ST problem could be partially avoided by using the nadir of the S wave as a point from which to locate the desired area in the ST segment, but a minority of subjects had no S wave with our lead system. Therefore, we are now using the ST2 interval as our primary source of ST-depression data. As more data were collected on 
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The subjects were selected from male flying personnel referred to the School of Aerospace Medicine for complete outpatient medical evaluation. A total of 108 subjects between the ages of 24 and 57 years were studied. They were placed into one of two groups depending on the reason for their medical evaluation. Group N consisted of 73 subjects who were evaluated for reasons other than suspected cardiovascular disease. The majority (49 subjects) of these men were undergoing medical evaluation prior to participation in some special United States Air Force project. The remaining 24 subjects were referred for medical problems unrelated to the cardiovascular system, most often of an ophthalmological or ear, nose, and throat nature. Medical evaluation of these 73 subjects revealed no evidence of cardiovascular disease. For presentation, group N has been further subdivided into two subgroups based on the ages of the subjects. Subgroup NY consists of the 47 subjects between 24 and 35 years of age and subgroup NO the 26 subjects between 36 and 52 years of age.
The subjects in the second group, group A, were chosen for study because of a referral diagnosis indicating the presence of cardiac disease. No subjects were subsequently eliminated from group A because we were unable to confirm a diagnosis of cardiac disease. Since the purpose of this paper is to present a comparative study of subjects with and without confirmed or suspected CAD, those subjects with a final diagnosis of valvular or hypertensive heart disease have been eliminated. Group A consisted of 35 men between the ages of 33 and 57 years. The diagnoses leading to their referral to the School of Aerospace Medicine are Listed in table 1 . The majority of the electrocardiographic abnormalities were detected on routine recordings, and the subjects were asymptomatic by history. The subjects in group A have been further classified into two subgroups, depending on the final clinical impression after a thorough medical evaluation. Subgroup AD consisted of 14 subjects in whom a definitive diagnosis of CAD was made based on the presence of one or more of the following clinical findings: (1) the appearance of significant Q waves on the ECG as a serial change; (2) a history of precordial chest pain characteristic of myocardial ischemia or myocardial infarction; (3) the appearance of ST-T depression on a routine ECG as a serial change after the age of 35 years and in the Circulation, Volume XXXVIII, October 1968 Striking ST segment and T-wave abnormalities occurring in a clinically healthy 28-year-old man after a brief period of hyperventilation.
( the diodes on these amplifiers. The largest component displayed is a result of the high rate of change seen on the trailing edge of the R wave. Inversion and biasing are accomplished in amplifier 5, resulting in the input shown at amplifier 6. Potentiometer P2 is impirically adjusted to a level that allows only the peak values of the signal to exceed the threshold of the trigger circuit, amplifier 6-E/ CO. The reference pulse from E/ CO activates the circuit composed of amplifiers 7 and 8 and E/C 1 via potentiometer P3. Adjustment of P3 determines the rate at which the trigger circuit may be triggered, thus allowing for an adjustable refractory period. This period is set to the minimum expected R-R interval. All signals of shorter interval will be rejected. Potentiometer P4 controls the duration of the pulses sent to the A/D converter via amplifier 9. Amplifier 9 merely inverts the reference pulses to the upright position. The insignificant delay in the analog circuit maintains the alignment of the derived reference pulses with the electrocardiographic complexes from which they were formed. The electrocardiographic data and associated sychronizing pulses are thus digitized for subsequent digital processing.
